Translation of the cell adhesion molecule ALCAM in axonal growth cones - regulation and functional importance.
ALCAM is a cell adhesion molecule that is present on extending axons and has been shown to be crucial for elongation and navigation of retinal ganglion cell (RGC) axons. In the present study, we show that ALCAM mRNA is present in axonal growth cones of RGCs in vivo and in vitro, and that translation of ALCAM occurs in RGC growth cones separated from their soma. This growth cone translation is regulated by the 3'-untranslated region (3'-UTR) of ALCAM and depends on the activity of the kinases ERK and TOR (target of rapamycin). We also investigated the impact of the growth cone translation of ALCAM on axonal functions. Growth cone translation of ALCAM is crucial for the enhanced elongation of axons extending in contact with ALCAM protein. The local translation of ALCAM in the growth cone is able to rapidly counterbalance experimentally induced ALCAM internalization, thereby contributing to the maintenance of constant ALCAM levels in the plasma membrane. Assays where RGC axons have the choice to grow on laminin or both ALCAM and laminin - as is the case in the developing retina - reveal that the axonal preference for ALCAM-containing lanes depends on translation of ALCAM in growth cones. Taken together, these results show for the first time that translation of a cell adhesion molecule in growth cones, as well as the impact of this local translation on the behavior of axon and growth cone.